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GI         Gastrointestinal 
GDA    Gastroduodenal artery 
Hbg      Hæmoglobin 
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Abstract (85 words):  
 
INTRODUCTION: Although the diagnosis of visceral pseudoaneurysm is unusual, it requires emergent 
attention due to the risk of rupture. We describe a 70-year old man with a gastroduodenal artery 
(GDA) pseudoaneurysm manifest as recurrent hæmorrhage.  
AREAS COVERED: We highlight the possible ætiologies, clinical presentations, diagnostic tools and 
treatment options for this condition. In this instance, the patient was successfully treated by selective 
angio-embolization. 
EXPERT COMMENTARY: A visceral pseudoaneurysm should be considered in patients with abdominal 
pain and GI hæmorrhage. At present, angio-embolization is first-line therapy. 
Keywords: 
 
Recurrent bleeding, gastroduodenal artery, pseudoaneurysm, angio-embolization 
Case report and evolution: 
 
A 70-year old man was admitted on May, 2019 to the Sant’ Orsola University Hospital Emergency 
Department due to rectal bleeding. On admission, his blood pressure was 160/85 mmHg, pulse rate 
123 bpm, SpO2  94% breathing room air, temperature 37 °C. Clinical evaluation revealed a benign  
abdominal exam without signs of peritonitis; rectal evaluation revealed traces of blood. Past medical 
history was notable for active smoking and alcoholism, asthma complicated by COPD, and previous rib 
fractures.  
Admission blood tests included: Hgb 12.2 g/dL, Plt 321,000/ mm3, INR 1.10, aPTT ratio 0.86, WBC  
19,240/mm3, urea 100 mg/dL, creatinine 0.67 mg/dL, sodium 137 mmol/L, potassium 4.4 mmol/L, total 
bilirubin 0.84 mg/dL, AST 23 U/L, ALT 32 U/L, amylase 108 U/L and C-RP 0.60 mg/dL. Abdominal X-rays 
showed gastric dilation without distension of the abdominal loops and without free air. Initial 
treatment was conservative with NG tube insertion and IV pantoprazole. Further blood tests showed a 
drop in hæmoglobin level (11.3 g/dL). The patient was admitted to the Medicine Department.  
An EGD was performed: a deep, anterior duodenal bulb ulcer was seen (15-20 mm) with fibrinous 
aspect and stigmata of previous bleeding (Figure 1). In the 2nd part of the duodenum, there were 
superficial erosions; next to the Z-line a little single erosion (4 mm) was discovered. During the next 12 
hours, control blood tests showed a progressive decrease in hæmoglobin level: 10.5 g/dL and then 8.1 
g/dL. An emergency EGD was repeated: in the gastric lumen there was abundant blood without lesions, 
whereas active bleeding was observed from a duodenal ulcer covered by a clot. Epinephrine treatment 
of the lesion margins was performed followed by the transfusion of 2U of blood.  
The day after, another emergency EGD was performed for further rectal bleeding associated with 
hypotension. Treatment with epinephrine plus Hemospray™ was performed. A few hours later, further 
episodes of rectal bleeding occurred.  The patient was admitted to the Emergency Surgery Unit and an 
exploratory laparotomy was carried out. A 3x3 cm mass in the 2nd portion of the duodenum, 
indissociable from the hepatic peduncle, was identified. A gastrotomy showed the stomach lumen full 
of coagulated blood. Hæmostasis was achieved by suturing the duodenal ulcer adding fibrin glue. 
Another seven blood units were transfused. The patient was transferred to the Intensive Care Unit.  
After three days, the patient was admitted again to Emergency Surgery Unit where, the same day, a 
new episode of rectal bleeding recurred. An abdominal CT scan documented a 16 mm 
pseudoaneurysm of the gastroduodenal artery without active bleeding, likely responsible of the 
recurrent intestinal bleeding (Figure 2). The patient was brought to the radiology suite where selective 
arteriography was performed. By placing the angiographic catheter in the common hepatic artery, the 
GDA was not visualized due to a blood flow reversal in this vessel caused by the stenosis of the celiac 
trunk. Since the lesion was documented when the tip of the catheter was positioned in the GDA 
proximal to the origin of the pseudoaneurysm, the GDA was embolized by using micro-coils positioned 
proximal and distal to the origin of the pseudoaneurysm. After the embolization, an angiographic study 
was used to positioning the catheter in the superior mesenteric artery. During this check, a small 
branch of the inferior pancreatic-duodenal arch feeding the pseudoaneurysm was identified. 
Nevertheless, this artery was smaller than the calibre of the microcatheter (2.4 F) and, therefore it was 
not possible to catheterize this vessel in order to perform a selective embolization with standard 
techniques. Finally, considering the hæmodynamic instability of the patient and the number of 
episodes of recurrent bleeding, a decision was taken to dissect this small branch by using the micro-
guide and the micro-catheter. Definitive angiographic control after the dissection demonstrated the 
complete exclusion of the pseudoaneurysm from the circulation, with the patency of the remaining 
pancreatic-duodenal arteries (Figure 3). In the following days, no recurrent bleeding occurred. The 
patient was hæmodynamically stable and was finally re-transferred to the Medicine Department. The 
patient was discharged in good clinical conditions 15 days after the angio-embolization procedure. An 
abdominal CT scan, performed 2 weeks after discharge, confirmed the complete absence of the 
pseudoaneurysm, with no signs of duodenal wall ischemia (Figure 4). 
 
 
 a. gastric bleeding                                                        b. site of ulcer 
Fig. 1: EGD procedure.  
 
 
Fig. 2: Abdominal CT showing GDA pseudoaneurysm.  
 
 
Fig. 3: Selective arteriography of the GDA demonstrated the origin of the pseudoaneurysm (A). 
Therefore, the GDA was embolized by using micro-coils (B) Angiography performed from the superior 
mesenteric artery demonstrated a small branch of the inferior pancreatic-duodenal arch feeding the 
pseudoaneurysm (C), which was dissected by using the micro-guide and micro-catheter (D). The final 
angiography from the superior mesenteric artery documented the complete exclusion of the 
pseudoaneurysm from the circulation (E). 
 
 
Fig. 4: Abdominal CT showing the absence of the GDA pseudoaneurysm. The micro-coils were correctly 
positioned in the GDA (red arrow). 
Discussion : 
 
A pseudoaneurysm results from a previous injury affecting the layers of the vasculature. It is also 
termed “false aneurysm” since the blood remains within the arterial wall (1). Although 
pseudoaneurysm of the mesenteric vasculature is rare, it requires emergent care due to the risk of 
rupture that is not related to pseudoaneurysm size (2).  Few cases of pseudoaneurysm and true 
aneurysm of the superior mesenteric artery (3), cœliac trunk (3), cystic artery (4) and right hepatic 
artery (5) are described in the literature. The splenic artery is the most common artery affected (3). A 
GDA pseudoaneurysm was present in this case (Figure 5). GDA pseudoaneurysms represent 1.5% of all 
visceral pseudoaneurysms (6). Our patient was older than is usually reported in literature (Table 1). 
It is important to differentiate between true aneurysm and pseudoaneurysm. True aneurysms depend 
on vessel abnormalities, whereas pseudoaneurysms are often related to vascular erosion or vascular 
injury (7). Chronic pancreatitis represents one of the most important ætiologies of GDA aneurysm (8). 
Less frequent causes are vascular abnormalities (9) and trauma (10). Ethanol abuse and peptic ulcer 
disease are often associated (11). Occasionally, spontaneous GDA pseudoaneurysm occurs (12). In our 
case report, the patient had a history of active alcoholism and was initially diagnosed with a deep 
peptic ulcer. 
The most frequent clinical presentation of GDA pseudoaneurysm is gastrointestinal bleeding (52%) 
and/or abdominal pain (46%) (13) .Though the rupture of the pseudoaneurysm is extremely rare, its 
mortality rate is ~ 20-43% in untreated patients (14). Our patient was admitted to Emergency 
Department after a first episode of gastrointestinal bleeding due in part to the high risk of rupture.  
The two most useful tools for the diagnosis are the abdominal CT scan and visceral arteriography. 
Arteriography has a higher sensitivity than the CT scan (100% vs. 67%) and also can be therapeutic as 
well as diagnostic (15). Among patients with a diagnosis of pancreatitis, the evidence of a 
homogeneously enhancing structure next to pseudocyst or vascular structure may suggest the 
presence of a pseudoaneurysm (16).  
The timing of the treatment is crucial, in order to avoid GDA pseudoaneurysm rupture. The optimal 
approach is still controversial. In the past, surgical approach was the “gold standard” (14), although 
currently,  a non-invasive approach is preferred for stable patients (17). GDA angio-embolization is 
performed by a transfemoral route with super-selective catheterization of the GDA. Different 
microcoils are placed proximally and distally to a pseudoaneurysm in order to completely exclude 
the lesion from the circulation. The procedure is successful if immediate hæmostasis is achieved with 
no recurrent bleeding up to 48 hours after embolization (18). The embolization success rate is ~ 79-
100% (17,19-39), with a  possible complication including visceral ischemia (17). In case of embolization 
failure or for unstable patients, an open surgical approach is preferred, with a variety of procedures 
available including pseudoaneurysm resection , partial and total gastrectomy, and pancreatectomy (2, 
15-17, 25-26,29). 
In summary, GDA pseudoaneurysm, although rare, should be considered among the possible diagnoses 
in a patient with recurrent  acute gastrointestinal bleeding. Due to the risk of rupture, it is essential to 
achieve the diagnosis as soon as possible. A conservative approach with angio-embolization is currently 
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3 Sharma et al. (6) 28 acute pancreatitis endovascular angioembolization yes 
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Galanakis et al. 
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79 epigastric pain endovascular angioembolization 
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7 Elazary et al. (22) 18 recurrent GI bleeding endovascular angioembolization yes 
8 Chong et al. (10) 48 acute pancreatitis, melaena endovascular angioembolization yes 
9 
Carrafiello et al. 
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10 Geoghegan et 24 chronic pancreatisis endovascular angioembolization no 
al.(23) 
11 Klauß et al. (24) 47 upper abdominal pain endovascular angioembolization yes 
12 Volpi et al. (25) 69 upper GI bleeding endovascular angioembolization yes 
13 Dirks et al. (26) 59 recurrent bleeding endovascular angioembolization yes 
14 
Germanos et al. 
(27) 




Jovanović et al. 
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47 jaundice surgical 
 
Billroth II gastrectomy 
 
16 
Vizsy et al. (29) 62 
hematemesis, melaena , 
jaundice 
surgical GDA ligation 
          yes 
yes 
17 
Singh et al. (30) 35 
abdominal pain, 
hematemesis 
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65 epigastric pain, nausea endovascular stent graft  
 






palpable mass, epigastric 


















25 Savage et al. (38)    67 hemorrhagic shock  surgical surgical resection yes 




      
 
 
SA = Splenic Artery, SMA = Superior Mesenteric Artery, IMA = Inferior Mesenteric Artery, CT = Celiac 
Trunk, GDA = Gastroduodenal Artery, HA = Hepatic Arteries, GA + GEA = Gastric + Gastroepiploic 
Arteries. 




• GDA pseudoaneurysm isn’t a common diagnosis, but its rupture is a very dangerous complication. 
• Clinical presentation is mainly represented by abdominal pain and gastrointestinal bleeding. 
• Nowadays for stable patients angio-embolization is considered the treatment of choice. 
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